Few of us here remember the early days in which data were transported from one installation to another usinq metal tapes or punched cards.
To a large extent, access to data by local users is also via magnetic tapes, although under certain circumstances data can be made available permanently or temporarily on disks.
The decision to provide local access and certainly to provide permanent storage by one device or another is essentially one of cost and is based largely on the local charging algorithms for the storage and use of the various media.
The two key variables are the size of the data set and the frequency of its use.
Although two computer centers may both be attempting to recover costs, they may not necessarily be doing so in the same way.
Charges are normally set to encourage particular types of user behavior. Most centers, for example, offer cheaper off-hour rates in order to even out the flow of work.
However, depending on the size of the machine and/or storage area, and the number and the type of input-output devices, charging may encourage the use of tape storage or disk storage, high density or low density tapes, permanent or mountable disks.
At Princeton it clearly makes sense -and will increasingly in the future as we eliminate mountable disks --to store small, frequently accessed data sets on permanently mounted disks and large, infrequently accessed data sets on high density tapes.
However, it should be noted that in order to keep the number of tapes in the machine room manageable, there is a small penalty for archival tapes which are seldom or ever mounted.
As the computer center's largest tape owner, the data library owns its own tape rack and hence does not pay the "no use tax" except for rented tapes in the public use area.
With the present array of storage options now available to center users, decisions concerning the middle-sized data set may be less clear.
Princeton provides charts to help users pick the most economical storage medium for a given data set.
These have now been augmented with a small, publicly available program which allows the user to insert data set size and anticipated use variables in order to obtain a storage medium recommendation.
The charts, however, are useful if one is not in a gray area.
Until recently our concerns with these issues were purely local ones, but with the increasing amount of data now available from on-line services, a new dimension has been added. Nonetheless, in spite of these local and market variabilities, it is likely that in the future we will each find ourselves using a mix of "on tape" and "on-line" resources The remainder of this presentation focuses on the elements which will determine your particular mix and mine.
Let us first look further at local computing environments.
Although even within a given institution some of these elements may vary for different classes of users, by and large there is a pattern which characterizes each environment.
The first and perhaps the most critical element in this pattern is the type and the amount of money available.
In most computing environments, we find two types of money.
The first is real money, money which can be spent as easily outside the institution as inside, money to which there are no strings attached.
The second type of money is internal --general funds or "funny money" -money which may be available only for local computing (or, in some cases, for other local services) but which cannot be spent outside.
In each institution both the data archive or data library and the individual user nave some combination of these moneys.
The total amount of each and the amount of computing and ancillary services which the internal component can purchase are key in the on-line or on tape decision.
If there is little real money, but adequate internal money and cheap computing, the inclination will be to keep it local, to buy tapes. These are files, e.g., which provide input to economic models where the presence of timely data is essential.
Timeliness is generally far more essential in business than in academia.
These data are generally available only on-line, which accounts in part for the fact that 90 percent of the use of on-line services for accessing numeric data is by business and only 10 percent by academia.
For the rest of the explanation we must work back to differences in local environments, to the differences in how commercial and academic users measure costs.
Durable files are like cars, refrigerators, or even husbands. They may be inert files or dynamic files in which the currency of the models is valuable but not essential.
The availability of these files on-line is usually a function of size and generality.
Large, small-area aggregate files or special-purpose microdata files are less likely to be available on-line than files of national, state, or provincial annual time series data.
Permanent files are like fine paintings or Oriental rugs.
They have long lives and small groups of devoted admirers, but seldom enough admirers to justify their availability on-line, whereas their long lives make them good investments for purchase on tape.
Assuming one has a choice between on-line or tape access, what other characteristics of the data product should be explored? Size, cost, and subject matter are certainly factors, as are the relative ease and appropriateness of access and use --i.e., the source of the data, the form in which they are provided, and the availability of software. Lockheed acquires each new update as soon as it is released and provides access to it, using the software which is familiar to its bibliographic data file users as DIALOG. There is no provision for any manipulation of the data, but selected displays are simple and inexpensive.
As we discovered at Princeton in providing access to the United States decennial census data, there is a large group of individuals who use machinereadable data products to find numbers which are not available in print or microform or which are more easily accessible in machine-readable form.
Lockheed has made the same discovery, and the "Labor Statistics (LABSTAT)" file is already being heavily used.
A United States Bureau of the Census file called "U.S. Exports" was added at the same time; and it is likely that Lockheed and its competitors will soon add similar data files to their available holdings, and that they will concentrate on the display market rather than on the analysis market.
For those of us who wish access to the full data base and to analytic capabilities, it is still necessary to purchase tapes. Further investigation, however, uncovered the fact that this organization is no longer in business.
In this instance it would appear that the 'display-only' customer will do well using the printed reports, and that the researcher whose data needs are not excessive may find it more economical to reenter the necessary data himself --particularly if student or clerical time is freely available. This latter alternative is not one I would normally encourage, but it should not be totally overlooked.
It may sometimes prove to be the most practical alternative.
In discussing on-line access I have not distinguished between commercial vendors and academic sources.
The issues are essentially the same. When should data be acquired and used locally, and when should it be accessed online from a remote site? We must each make our own decisions, and perhaps when we gather together next time, we will have a larger body of experiences to share. I realize that many of you had hoped for more specific recommendations on these issues.
However, as with so many issues concerning the management of data archives and data libraries, we are each bound by our unique institutional settings and by the peculiar nature of our user communities.
In the case of our local environments we must consider the amount and the type of money available for computing, the cost and the quality of local computing, the software available and supported, the amount of cheap labor, and the nature of our own operations.
In terms of the user community we must consider the number of anticipated users and uses, the type of use, and the amount of data required. And finally, in looking at each data collection we must be aware of the options from which we may choose: the size of the file, its durability, its content, its completeness, its currency, and the software required and available for on-line or on tape use.
